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Description 



[0006] As the electrolyte, hydrochloric acid has been most commonly employed. However if electronic etchinn * 

,™«o o * 6 ,0 ° b,a,n 3 SUpP ° rt excellent in adhesion ° f a Photosensitive layer ' 

2Ufnh ?° WeVe , r ' "I" 6 " 3 pho,opo| y mer is coa,ed as a photosensitive layer on the support thus obtained removability 
ofthephotosens.bvelayeratanonH 

layer tc , .he support may be improved. Accordingly, a residual film remains, and when such St EXTSE 
n0n -' mage por,,on is ,ikel V ,0 be inked, thus leading to a stain on a paper P 9 

[0009] On the other hand, as an attempt to improve the adhesion from the photosensitive layer side JP A "50 mm on 

rather high, whereby a residual film tends to remain, thus leading to a stain 

5 hl Furthe ' f c A " 5 : 25232 discloses a " sample o' a photosensitive lithographic printing plate having coated on 
hydrochtonc acid EE grain (grain formed by electrolytic etching in a hydrochloi acid solution) a p^otoZSSbte 
composition compns.ng a phosphate compound having at least one unsaturated bond and a iXStoZJEJ 
of carboxyl groups of a polymer binder reacted with glycidyl methacrylate However also i^tZ IT P 
resistance and the image reproducibility are not yet adequate. ' ,h ' S ^ ,he Pnn,m9 

[0011 J It is an object of the present invention to provide a photosensitive lithographic printing plate which is excellent 
ZZ°^T 9 Pr0P6rtieS SUCh 35 Prin,i " 9 reSiS,anCe ' SenSitiVi ^ ima9e reproduc^lity St^HS 
[0012] The present inventors have conducted an extensive study to solve the above problems of the prior art and 
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as a result, have unexpectedly found that by a combination of nitric acid EE grain (an aluminum support subjected to 
electrolytic surface roughening in nitric acid or in an electrolyte composed mainly of nitric acid) and a polymerizable 
composition containing a phosphate compound, both of which have been believed to be inferior in the removability of 
a non-image portion, it is possible to obtain a photosensitive lithographic printing plate excellent in all of printing re- 
5 sistance, sensitivity, image reproducibility and removability of a non-image portion. The present invention has been 
accomplished on the basis of this discovery. 

[0013] That is, the present invention provides a photosensitive lithographic printing plate having a photosensitive 
resin layer formed on an aluminum substrate subjected to electrolytic surface roughening in nitric acid or in an electrolyte 
composed mainly of nitric acid and further to anodic oxidation treatment, wherein the photosensitive resin layer is made 
io of a photopolymerizable composition comprising (A) an addition-polymerizable ethylenically unsaturated bond-con- 
taining monomer, (B) a photopolymerization initiator, and (C) a polymer binder, wherein the addition-polymerizable 
ethylenically unsaturated bond-containing monomer (A) contains a phosphate compound having at least one (meth) 
acryloyl group. 

[0014] Now, the present invention will be described in detail with reference to the preferred embodiments. 

is [0015] The addition-polymerizable ethylenically unsaturated bond-containing monomer (A) (hereinafter referred to 
simply as "an ethylenic monomer") contained as a first essential component in the photopolymerizable composition of 
the present invention, is a monomer having an ethylenically unsaturated bond which undergoes addition polymerization 
and cures by an action of a photopolymerization initiator as a second essential component when the photopolymerizable 
composition is irradiated with active light rays. In the present invention, the term "monomer" is meant for a concept as 

20 opposed to a so-called polymer, and accordingly, it includes not only a monomer in a narrow sense, but also a dimer, 
a trimer and an oligomer. 

[0016] Particularly, the ethylenic monomer to be used in the present invention is characterized in that it contains a 
phosphate compound having at least one (meth)acryloyl group. 

[0017] The phosphate compound having at least one (meth)acryloy! group is not particularly limited so long as it is 
25 an esterified product of phosphoric acid and a (meth)acryloyl group-containing compound. Specifically, it may, for 
example, be a compound of the following formula (1 A): 



30 



35 



H 



R 1 O 

\ I II 
C=C-C-fO- 

/ 



Q^O P^OH) 3 „ m 



(1A) 



H 



m 



wherein R 1 is a hydrogen atom or an alkyl group, Q is an alkylene group, q is an integer of from 1 to 1 0, and m is 1 or 2. 
[0018] In the compound of the formula (1A), R 1 is preferably a hydrogen or a alkyl group, more preferably a 
hydrogen or a methyl group, Q is preferably a C^q alkylene group, and q is preferably from 1 to 5. 
[0019] As a preferred phosphate compound, a compound of the following formula (IB) may be mentioned: 



45 



R 1 0 
H x I II 

)c = c-c-o-ecH 

H ' 



7 "7 — 
L n 



0 



0 

II 

P-tOH), 



(IB) 



wherein R 1 is a hydrogen atom or a methyl group, n is an integer of from 1 to 25, and m is 1 or 2. 
50 [0020] Particularly preferred is a compound of the formula (1B) wherein n is from 1 to 10, from the viewpoint of 
improvement of the printing resistance and removability of a non-image portion. Specific examples of the particularly 
preferred compound among compounds of the formula (1B) include methacryloxyethyl phosphate and bis(methacry- 
loxyethyl) phosphate. 

[0021] The content of the phosphate compound to be used in the present invention is usually from 1 to 60 wt%, 
55 preferably from 2 to 50 wt%, in the total ethylene compound. If the content is less than 1 wt%, the adhesion to the 
support and the developability tend to be poor, and if it exceeds 60 wt%, the sensitivity tends to be poor. The phosphate 
compound having at least one (meth)acryloyl group contained in the composition of the present invention may be a 
single compound or a mixture of a plurality of compounds. 



3 
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1 ™t T an ,*"; a " c p *" > " >d "" ,> " m, " < "" , an »~*»« «ESS£SS5 

rep.aced by methacrylate, an ilaconate having -acrylate' likewise re^^^ 

kew,se replaced by crotonate", or a maleate having "acrylate" .ikewise replaced by -maleate' " ^ 

[0025 The ester of an aromatic polyhydroxy compound with an unsaturated carboxylic acid may for example be 

es ^cation reaction of a polyhydoxy compound with an unsaturatedcarboxyiic anTand J^^S^? 

om a ic aTd^ndl ? 3 S ' n , 9le ?° mP0Und - A Sp6CifiC 6Xam P ,e may * ' * condensation £S3^ d 
T, t ? yC0 '' 3 condensa,ion P f0duc ' °< acrylic acid, ma.eic acid and ethyLe glyco. a^den-' 

ssssr ,ereph,h ^ acw and • a — n s 

S a ^f' eXa t m . Ple !, 0f the Pactional ethylenic monomerto be used in the present invention include urethane 
(met^acrylates obtainable by reacting a polyisocyana.e compound with a h^ gBH^comaX^-S™ 

an aSnn Cyan , T"! "* ' POly0, and 3 ^-containing methVcrylate; epoxy acSs suTas 

an addrt.on reaction product of a polyvalent epoxy compound with hydroxy (meth)acryL or (methS fe acid aw 

sSdSrph^ 

affnls^ 

SSI n^f P0lyi f 0cyana,e impounds to be used for the preparation of the above urethane (meth)acrylates 
vanous poly.socyanate compounds known as starting materials for polyurethanes can be usedTnSn ™tt 
J-ocyana.es alicycHc diisocyana.es. aliphatic diisocyanate compounds and EZEiES^Z!! 
More preferably diphenylmethane diisocyanate, tolylene diisocyanate, xyly.ene diisocyanate. hexamemy ene diS 

" The hydroxyl group-containing (meth)acrylate to be reacted with the polyisocyana.e compound is preferably 
a compound having a plurality of acryloyl groups or methacryloyl groups and having one hydroxyZup Spec Sy 

aZil wT mP ; 6 3 T* ^ Pr ° dUCt ° f 9,yCidyl ( me,h )acrylate with (me.h)acrySc acid, or ZE!*5SS) 
acrylate. When such a urethane (meth)acry.ate is used as the ethylenic monomer component it is uZ "sua lyTn an 

m ° ? T" Pre,efab,y ,f ° m 30 ,0 60 ^ b3Sed ° n ,he en,ire monomer " 

Si ,27' 6 Ph ° °P 0, y me " za t'on initiator (B) as the second essential component of the photopolymerizable com- 
pos,.™ of .he present invention will be described. As .he pho.opo.ymeriza.ion initiator, any initiator Zy Z usX 
long as t .scapableof initiating the polymerization of the above-mentioned ethylenic monomer PaTcuS any inrtiaS 
may suitably be used so long as it has sensitivity ,o light rays in the visible light re g ^Ze P ^lTa^Z 

«z:T™z,^:TV y r e : ,erac,ion wi,h a sensi,izer excited * *■* * *££RZ2£Z 

mZSZL 1 ■ hydrocarbon ^nvative, a diaryliodonium salt or an organic peroxide, may for example be 

mentioned. A compos,t.on employing a ti.anocene or a hexaarylbiimidazole. is particularly prefer^ as the sSvS 
the storage stability and the adhesion of the coated film to the substrate are good 

S^LS tltan , ocene - various compounds having a titanocene structure may be employed. For example it may 
be selected for use from vanous titanocenes as disclosed in e.g. JP-A-59-1 52396 and J-M^SU^S^S 
it may, for example, be dtcyclopentadienyl-T.-dichloride, dicyc.opentadienyl-T.-bisphenyl, ^pJ^S^ 
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2,3,4,5,6-pentafluorophen-1-yl, dicyclopentadienyl-Ti-bis-2,3,5,6-tetrafluorophen-1-yl, dicyclopentadienyl-Ti-bis- 
2,4,6-trifluorophen-1 -yl, dicyclopentadienyl-Ti-2,6-difluorophen-1 -yl, dicyclopentadienyl-Ti-bis-2,4-dfluorophen-1-yl, 
dimethylcyclopentadienyl-Ti-bis^.S.A.S.e-pentafluorophen-l-yl, dimethylcyclopentadienyl-Ti-bis-2,6-difluorophen- 
1 -yl, or dicyclopentadieny!-Ti-bis(2 ( 6-difluoro-3-(pyl-1 -yl)-phen-1 -yl. 

[0032] As the hexaacrylbiimidazole, various compounds having a hexaarylbiimidazole structure may be used. For 
example, it is preferably a hexaarylbiimidazole having a halogen substituent on a benzene ring, such as 2,2'-bis(o- 
chlorophenyO^^'.S.S'-tetralp-fluorophenyObiimidazole, 2,2 , -bis(o-bromophenyl)-4,4 , ,5,5 , -tetra(pHOdophenyl)biimida- 
zole, 2,2'-bis(o-chlorophenyl)-4,4 , ,5,5 , -tetra(p-chloronaphthyl)biimidazole, 2,2'-bis(o-chlorophenylH,4 , ,5,5 , -tetra(p- 
chiorophenyl)biimidazole, 2,2 , -bis(o-bromophenyl)4 l 4 , ,5,5 , -tetra(p-chloro-p-methoxyphenyl)biimidazole, 2,2'-bis(o- 
chlorophenyO^^'.S.S'-tetrafo.p-dichlorophenylJbiimidazole, 2,2 , -bis(o-chlorophenyl)-4,4',5,5'-tetra(o,p-dibromophe- 
nyl)biimidazole, 2,2 , -bis(o-bromophenyl)-4,4 , ,5,5 , -tetra(o,p-dichlorophenyl)biimidazoie, or 2,2'-bis(o,p-dichlorophe- 
nyl)-4,4\5,5Metra(o,p-dichloropyneyl)biimidazole. 

[0033] Such hexaarylbiimidazoles may be used in combination with a plurality of biimidazoles, as the case requires. 
The biimidazoles may easily be produced by a method disclosed in e.g. Bull. Chem. Soc. Japan, 33,565 (1960) and 
J. Org. Chem. 36(16)2262 (1971). 

[0034] Now, among photopolymerization initiators, a sensitizing agent will be described. In the present invention, the 
sensitizing agent is meant for a compound which is capable of effectively forming active radicals under irradiation with 
visible light rays, when it is coexistent with the above-mentioned active agent. 

[0035] Typical examples of the sensitizing agent include triphenylmethane type leuco dyes such as leuco crystal 
violet and leuco malachite green, and photoreducible dyes such as erythrosine and eosine Y, as disclosed in U.S. 
Patent 3,479,185, aminophenylketones such as Michler's ketone and aminostyrylketone, as disclosed in U.S. Patents 
3,549,367 and 3,652,275, 0-diketones, as disclosed in U.S Patent 3,844,790, indanones, as disclosed in U.S. Patent 
4,162,162, ketocumalins, as disclosed in JP-A-52-1 12681, aminostyrene derivatives and aminophenylbutadiene de- 
rivatives, as disclosed in JP-A-59-56403, aminophenyl heterocyclic compound, as disclosed in U.S. Patent 4,594,310, 
julolidine heterocyclic compounds, as disclosed in U.S. Patent 4,966,830 and pyrometene type dyes, as disclosed in 
JP-A-5-241338. 

[0036] Further, it is possible to further increase the photopolymerization initiating ability by adding a hydrogen-do- 
nating compound such as 2-mercaptobenzothiazole, 2-mercaptobenzimidazote, 2-mercaptobenzoxazole, 3-mercapto- 
1 ,2,4-triazole, N-phenytglycine or an N.N-dialkylbenzoic acid alkyl ester, to the photopolymerization initiator to be used 
in the present invention, as the case requires. Among them, particularly preferred is a compound having a mercapto 
group, such 2-mercaptobenzothiazole, 2-mercaptobenzimidazole, 2-mercaptobenzoxazole or 3-mercapto-l,2,4-tria- 
zole, or an alkyl N,N-dialkylbenzoate. 

[0037] Now, the polymer binder (C) as the third essential component of the present invention will be described. 
[0038] The polymer binder to be used in the present invention may suitably be selected for use from known polymer 
binders taking the developing method into consideration. An alkali soluble polymer binder, especially, a polymer binder 
having carboxyl groups in its molecule, is preferably employed. Specifically, the polymer binder having carboxyl groups 
in its molecule may, for example, be a homopolymer or copolymer of e.g. (meth)acrylic acid, a (meth)acrylate, a (meth) 
acrylamide, maleic acid, a (meth)acrylonitrile, styrene, vinyl acetate, vinylidene chloride or maleimide, or others such 
as polyethylene oxide, polyvinyl pyrrolidone, polyamide, polyurethane, polyester, polyether, polyethylene terephthalate, 
acetylcellulose or polyvinylbutyral. Particularly preferred is a copolymer comprising, as copolymer components, at least 
one (meth)acrylate and (meth)acrylic acid. A preferred acid value of the polymer binder having carboxyl groups in its 
molecule is from 10 to 250, and a preferred weight average molecular weight (hereinafter referred to simply as Mw) is 
from 5,000 to 500,000. 

[0039] Such a polymer binder is preferably one having unsaturated bonds in its side chains, particularly one having 
at least one type of unsaturated bonds of the following formulae (2) to (4): 



R 3 



R 2 




II 

0 
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R 3 R 3 R 6 
1 1 

C = C-C-2- (3) 



\ 



/ 



D 7 



R 3 R 5 
R 4 

wherein R? is a hydrogen atom or a methyl group, each ol R3 to R? which are independent of one another, is a hydrogen 
atom, a halogen atom, an amino group, a dialkylamino group, a carboxyl group, an alkoxycarbonyl group, a sulfo group 
a nitro group, a cyano group, an alkyl group which may have a substituent. an aryl group which may have a substituent' 
an alkoxy group wh.ch may have a substituent, an aryloxy group which may have a substituent, an alkylamino group 
wh.ch may have a substituent, an arylamino group which may have a substituent, an alkylsulfonyl group which may 
have a subslituent, or an arylsulfonyl group which may have a substituent, and Z is an oxygen atom, a sulfur atom an 
imino group or an alkylimino group. " ' 

[0040] The substituent for e.g. the alkyl group which may have a substituent, is not particularly limited so long as it 
does not extremely lower the reactivity of the carbon-carbon double bond, and it is usually selected from a halogen 

TOgroup 3 '^' 9r ° UP ' 3 PhCnyl 9r ° UP ' 3 Cyan ° 9f0UP ' 3 " itr0 9f0UP ' 3n a ' k0Xy 9r ° UP ' a " alkytthi0 9r ° UP 3nd 3 dialk y |ami - 
[0041] Among them, preferred is a group of the formula (2) wherein R* is a hydrogen atom or a methyl group and 
each of R3 and R 4 which are independent of each other, is a hydrogen atom, a lower alkyl group, an alkoxy group a 
dialkylam.no group or a cyano group, a group of the formula (3) wherein each of R» and R 4 which are independent of 
each other, is a hydrogen atom, a halogen atom, a lower alkyl group, a carboxyl group, an alkoxycarbonyl group or a 
cyano group, and R5 is a hydrogen atom, a lower alkyl group, a carboxyl group, an alkoxycarbonyl group or a cyano 
group, and each of R<> and R? which are independent of each other, is a hydrogen atom, a halogen atom or a lower 
alkyl group, or a group of the formula (4) wherein each of R3, R4 and R5 which are independent of one another is a 
hydrogen atom, a halogen atom, a lower alkyl group, a carboxyl group, an alkoxycarbonyl group or a cyano group 
Particularly preferred from the viewpoint of efficiency in the addition reaction of the carbon-carbon double bond in the 
above formulae (2) to (4), are a group of the formula (2) wherein at least two among R* to R 4 are hydrogen atoms or 
a group of the formula (3) or (4). wherein at least two of R3 to R5 are hydrogen atoms. 
[0042] Syntheses of these compounds may be generally classified into the following two methods. 

Synthesis 1 

[0043] A solution of the polymer binder having carboxyl groups in its molecule in an inert organic solvent (such as 
an alcohol type, ester type, aromatic hydrocarbon type or aliphatic hydrocarbon type solvent) and an epoxy group- 
containing unsaturated compound are reacted at a temperature of from 80 to 120°C for from 1 to 50 hours The pro- 
portion of carboxyl groups to be reacted with the epoxy group-containing unsaturated compound is not particularly 
limited so long as it is within a range where the effects of the present invention can be accomplished. It is preferred 
that from 5 to 90 mol%, more preferably from 20 to 80 mol%, most preferably from 30 to 70 mol%, of the total carboxyl 
groups are reacted. Within such a range, the developability will be good, and the adhesion will also be good 
[0044] The epoxy group-containing unsaturated compound to be used for the preparation of the ethylenic polymer 
binder having unsaturated groups in its side chains, is a compound having at least one addition-polymerizable unsatu- 
rated bond and an epoxy group in one molecule. 

[0045] The epoxy group-containing unsaturated compound may, for example, be an aliphatic epoxy group-containing 
unsaturated compound, such as glycidyl (meth)acrylate, allylglycidyl ether, a-ethylglycidyl acrylate, crotonylglycidyl 
ether, glycidyl crotonate, an itaconic acid monoalkylester monoglycidyl ester, a fumaric acid monoalkylester monogly- 
cidyl ester, or a maleic acid monoalkylester monoglycidyl ester, or alicyclic epoxy group-containing unsaturated com- 
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pounds of the following formulae: 



w 



15 



20 



R 8 0 
I II 
CH 2 = C - C -0 




0 



R 3 0 
1 11 

CH 2 =C-C-0-R 9 -0 
R 8 0 

CH 2 =C -C -O-R 9 -^"^ 




( I ) 



(I) 



(1) 



25 



30 



35 



R 8 0 
1 11 

CH, =C-C -0-R 9 - 



R 8 0 



CH 2 = C-C -0-R 3 ^ >0 




OH 




(IV) 



(V) 



40 



45 



R 8 0 



0 



CH 2 = C-C-0-R 9 -j^j- C-0-CH 2 
HO 



(VI) 



50 



55 



R 8 0 
1 11 

CH 2 =C - C -0- R 9 
HO 




C H 2 - 0 - C 




(YD) 



7 



HO 



H 0 



R 8 0 R 8 



CH 2 = C- C- N- R 9 -X./J — ^ ~ CXI) 
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R 8 0 R 3 

1 11 1 
CH, =C-C-N-R 9 - 0 - R 




CH, =C-C-N-R 
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R 3 0 
1 11 

C H 2 = c- C- 0- R 9 - CH — f^> (VI) 



R 3 0 
I II 

c h 2 =c - c -o -7— \ ,c h 2 -o v rr° 

D<ch,-o) ch K7 «> 

HO 



(X) 



(XI!) 



R 8 0 R 8 
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R 3 0 

I II 9 

CH, =C-C-0-R - 



0 
II 



0 R 3 
!( I 



0 4C-R 10 -0)— C-N-R 9 




0 



R 9 -O-*C-R ,0 -O>— C-N 



R 



(XIV) 



In the above formulae. Ft 8 is a hydrogen atom or a methyl group, R 9 is a bivalent aliphatic saturated hydrocarbon 
group, R 10 is a C^q bivalent hydrocarbon group, and k is an integer of from 0 to 10. 

[0046] Preferred specific examples of the above epoxy group-containing unsaturated compound include glycidyl 
methacrylate, allylglycidyl ether, and 3,4-epoxycyclohexylmethyl acrylate. Particularly preferred among them is allylg- 
lycidyl ether or 3,4-epoxycyclohexylmethyl acrylate. 

Synthesis 2 

[0047] A method in which a compound having a total of at least two unsaturated bonds comprising at least one 
unsaturated bond having a low reactivity, as shown by the above formula (3) or (4) and one unsaturated bond having 
a higher reactivity, and an unsaturated carboxylic acid, are copolymerized. 

[0048] Specific examples of the compound having an unsaturated group of the formula (3) include allyl (meth)acr- 

ylate, 3-allyloxy-2-hydroxypropyl (meth)acrylate, N,N-diallyl (meth)acrylamide, cinnamyl (meth)acrylate, crotonyl 

(meth)acrylate, and metharyl (meth)acrylate. Among them, allyl (meth)acrylate is particularly preferred. 

[0049] Specific examples of the compound having an unsaturated group of the formula (4) include vinyl (meth)acr- 

ylate, vinyl crotonate, 1-propenyl (meth)acrylate, 1-chlorovinyl (meth)acrylate, 2-phenylvinyl (meth)acrylate, and vinyl 

(meth)acrylamide. 

[0050] Among them, vinyl (meth)acrylate is particularly preferred. 

[0051] The polymer binder (C) having groups of the above formula (3) or (4), which is preferred in the present in- 
vention, can be obtained by copolymerizing the above monomer having a group of the formula (3) or (4) with an un- 
saturated carboxylic acid, preferably acrylic acid or methacrylic acid, to obtain a copolymer having such unsaturated 
groups. The monomer to be copolymerized, may be copolymerized not only with the unsaturated carboxylic acid but 
also with other monomers such as an alkyl acrylate, an alkyl methacrylate, acrylonitrile or styrene. The proportion of 
the compound having a group of the formula (3) or (4) to be copolymerized in the total components of the polymer, is 
usually from 10 to 90 mol%, preferably from 30 to 80 mol%. If the proportion is less than this range, the image repro- 
ducibility tends to be poor, and if it exceeds this range, the developability tends to be poor. 

[0052] As an example of a polymer binder which has unsaturated bonds of the formulae (3) and (4), a copolymer 
obtained by a copolymerization reaction of at least a compound of the following formula (5), a compound of the following 
formula (6) and an unsaturated carboxylic acid, may be mentioned: 



R " \ X R ' 3 rs 

, ; c = c ' / R r5 

R' 2 / \C-0-C = C( 



0 



\ RIS 



(5) 



wherein each of R 11 , R 12 and R 1 3 which are independent of one another, is a hydrogen atom or a methyl group, and 
each of R 14 , R 15 and R 16 which are independent of one another, is a hydrogen atom, an alkyl group, an alkoxy group, 
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a halogen atom or an aryl group, 



C H 2 = C <^ 

\C-Z-0-CH 2 CH = CH-R' 8 

II (6) 
0 

wherein R'? is a hydrogen atom or a methyl group, is a hydrogen atom, an alkyl group, an alkoxy group, a halogen 
atom or an aryl group, and Z is a bivalent linking group having at least three non-metallic atoms in its main chain 
[0053] In the formula (5), when R", R« or R« is an alkyl group, such an alkyl group is preferably of from 1 to 6 
carbon atoms, such as a methyl group, an ethyl group, a n-propyl group, an i-propyl group, a n-butyl group, an i-butyl 
group, a sec-butyl group, a t-butyl group, a n-pentyl group, an i-pentyl group, a sec-amyl group, a t-amyl group or a 
hexyl group. When it is an alkoxy group, such an alkoxy group is preferably of from 1 to 6 carbon atoms, such as a 
methoxy group, an ethoxy group, a propoxy group, a butoxy group, a pentyloxy group or a hexyloxy group. When it is 
a halogen atom, such a halogen may be fluorine, chlorine, bromine or iodine. Particularly preferred is chlorine or bro- 
mine. Further, when it is an aryl group, preferred is a phenyl group. 

[0054] Specific examples of the compound of the formula (5) include the following compounds: 



CH 2 = C H C - 0 - C H = C H 2 
II 
0 



(5-1) 



CH 2 =C (CH 3 ) C-0-CH = CH, (5-2) 

II 
0 



CH 2 = C (CH 3 ) C-0-CH = CH-CH 

II 
0 



(5-3) 



CH 2 =CH (CH 3 ) C-0-CH = CH-^) (5 ~ 4) 

0 



CH 2 =CH (CH 3 ) C-0-C = CH 2 

II I (5-5) 

0 C £ 



CH 2 =CH (CH 3 ) C-0-CH = CH-OCH,< 5 - 6 > 

II 3 
0 
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CH ( C H 3 ) = CH 2 - C- 0- CH = CH 2 

|| c (5-7) 

o 

[0055] In the formula (6), when R 18 is an alkyl group, such an alkyl group is preferably of from 1 to 6 carbon atoms, 
such as a methyl group, an ethyl group, a n-propyl group, an i-propyl group, a n-butyl group, an i-butyl group, a sec- 
butyl group, a t-butyl group, a n-pentyl group, an i-pentyl group, a sec-amyl group, a t-amyl group or a hexyl group. 
w when it is an alkoxy group, such an alkoxy group is preferably of from 1 to 6 carbon atoms, such as methoxy group, 
an ethoxy group, a propoxy group, a butoxy group, a pentyloxy group or a hexyioxy group. When it is a halogen atom, 
such a halogen may be fluorine, chlorine, bromine or iodine. Particularly preferred is chlorine or bromine. Further, when 
it is an aryl group, preferred is a phenyl group. 
[0056] Specific examples of Z include 



15 



20 



-OCH 2 CH 2 ~, OCH 2 CH-CH 2 - and -OCH 2 CH 2 OCH 2 CH 2 - 
OH 

Preferred is a compound of the formula (6) wherein Z is 



25 -0-CH 9 -CH-CH 0 - 

2 I 2 
OH 

and R 6 is a hydrogen atom. 
30 [0057] Specific examples of the compound of the formula (6) include the following compounds: 



CH, CHC-OCH, CHCH 2 OCH 2 -CH = CH 2 

"II "I (6 ~ 1} 

O OH 



40 CH, =C (CH 3 ) C-OCH, CHCH, 0CH-> -CH = CH 2 ( 6 " 2 > 

II "I 
O OH 

45 

CH 2 =C (CH 3 ) C-0-CH 2 CH 2 OCH 2 CH 2 OCH 2 CH = CH 2 
» (6-3) 



50 



55 



CH 2 =C (CH 3 ) C-0CH 2 CH 2 0-CH 2 CH=CH 2 

5 
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CH, =CHC-OCH 2 CH 2 0-CCH 2 CH 2 

II 2 2 (| 2 2 

0 0 



C-0-* 
II 

0 



t 



CH 2 CH — CH 2 



(6-5) 



[0058] Specific examples of the unsaturated carboxylic acid monomer to be copolymerized with the monomers of 
the formulae (5) and (6) include acrylic acid, methacrylic acid, maleic anhydride and itaconic acid. 
[0059] Further, to modify the properties of the photopolymerizable composition, other copolymerizable monomers 
may be copolymerized to such an extent not to impair the performance. Such copolymerizable monomers include 
acrylates such as methyl acrylate, ethyl acrylate, n-propyl acrylate, n-butyl acrylate and n-hexyl acrylate, methacrylates 
such as ethyl methacrylate, n-propyl methacrylate, n-butyl methacrylate and n-hexyl methacrylate, and vinyl com- 
pounds such as vinyl chloride, acrylonitrile, styrene and vinyl acetate. In the case of a polymer binder obtained by a 
copolymerization reaction of at least a compound of the formula (5), a compound of the formula (6) and an unsaturated 
carboxylic acid, the proportions of the copolymer components are from 5 to 60 mol%, preferably from 20 to 50 mol%, 
of the compound of the formula (5), from 5 to 50 mol%, preferably 20 to 40 mol%, of the compound of the formula (6), 
from 2 to 30 mol%, preferably from 5 to 15 mol%, of the unsaturated carboxylic acid monomer, and from 0 to 30 mol%,' 
preferably from 0 to 15 mol%, of other components, based on the total monomer components. 
[0060] In the foregoing, the main constituting components of the photopolymerizable composition for the photosen- 
sitive layer of the present invention have been described in detail. Their suitable proportions are such that, relative to 
1 00 parts by weight of the polymerizable ethylenic monomer, a sensitizing agent among the photopolymerizable initiator 
is preferably from 0.01 to 20 parts by weight, more preferably from 0.05 to 10 parts by weight, the active agent is 
preferably from 0.1 to 80 parts by weight, more preferably from 0.5 to 60 parts by weight, and the polymer binder is 
preferably from 10 to 400 parts by weight, more preferably from 20 to 200 parts by weight. 

[0061 ] In addition to the above essential components, the photopolymerizable composition to be used in the present 
invention may contain still other substances, depending upon the particular purpose. For example, a thermal polym- 
erization preventing agent such as hydroquinone, p-methoxyphenol or 2,6-di-t-butyl-p-cresol, a coloring agent com- 
prising an organic or inorganic dye or pigment, a plasticizer such as dioctyl phthalate, didodecyl phthalate or tricresyl 
phosphate, a sensitivity improving agent such as a tertiary amine or thiol, or other additives such as a dye precursor, 
may be incorporated. The amounts of the above additives are preferably such that, relative to 100 parts by weight of 
the ethylenic monomer, the thermal polymerization preventing agent is at most 2 parts .by weight, the coloring agent 
is at most 20 parts by weight, the plasticizer is at most 40 parts by weight, and the dye precursor is at most 30 parts 
by weight. 

[0062] The above-described photopolymerizable composition is diluted with a suitable solvent and coated and dried 
on a support to form a photosensitive layer. As the support, an aluminum support having the surface roughened, 
followed by anodic oxidation treatment, can be used. An aluminum plate to be used for a photosensitive lithographic 
printing plate of the present invention may be subjected to grain treatment by electrolytic surface roughening in nitric 
acid or in an electrolytic solution composed mainly of nitric acid, and further to anodic oxidation treatment and, if 
necessary, to hydrophilization treatment. 

[0063] The electrolytic surface roughening is preferably carried out by immersing the aluminum plate in a bath con- 
taining from 0.1 to 0.5 mol/ , preferably from 0.20 to 0.40 mol/ , of nitric acid and electrolytically etching it for from 5 
seconds to 3 minutes at a temperature of from 20 to 50°C, preferably from 25 to 40°C, at a current density of from 20 
to 200 A/dm 2 . 

[0064] The aluminum plate having surface roughening treatment applied thereto, may be subjected to desmatte 
treatment with an aqueous acidic or alkaline solution, as the case requires. The aluminum plate thus obtained, is usually 
subjected to anodic oxidation treatment. Particularly preferably, a method of treating it with an electrolyte containing 
sulfuric acid may be mentioned. The method for anodic oxidation with an electrolyte containing sulfuric acid, can be 
carried out by a conventional method, such as a method disclosed in e.g. JP-A-58-213894. Specifically, it is carried 
out, for example, by using sulfuric acid of from 5 to 50 wt%, preferably from 15 to 30%, at a temperature of from 5 to 
50°C, preferably from 1 5 to 35°C at a current density of from 1 to 60 A/dm 2 for from 5 to 60 seconds. Further, treatment 
with an alkali silicate or hot water, such as sodium silicate treatment, or other surface treatment by dipping in an aqueous 
solution containing a resin having cationic quaternary ammonium groups or an aqueous polymer compound such as 
a polyvinyl phosphonic acid, may also be carried out, as the case requires. 

[0065] The photopolymerizable composition may be coated by a well known method such as dip coating, coating by 
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a rod, spinner coating, spray coating or roll coating. 

[0066] Further, an oxygen-shileding layer may be formed on the above-mentioned photosensitive layer to prevent a 
polymerization inhibition action by oxygen. As a specific example of such a layer, a water soluble polymer such as 
polyvinyl alcohol, polyvinyl pyrrolidone, polyethylene oxide or cellulose may be mentioned. Among them, particularly 
5 preferred is the one containing polyvinyl alcohol having a high oxygen gas barrier property. 

[0067] The light source for exposure applicable to the composition of the present invention is not particularly limited. 
However, a carbon arc, a high pressure mercury lamp, a xenon lamp, a metal halide lamp, a fluorescent lamp, a 
tungsten lamp, a halogen lamp, a helium cadmium laser, an argon ion laser, a YAG laser or a helium neon layer may 
be used particularly suitably. 

io [0068] The photopolymerizable composition of the present invention is subjected to image exposure by such a light 
source and then developed with an aqueous solution containing a surfactant and an alkali, to form an image on the 
support. Such an aqueous solution may further contain an organic solvent, a buffering agent, a dye or a pigment. As 
a suitable alkali agent, an inorganic alkali agent such as sodium silicate, potassium silicate, sodium hydroxide, potas- 
sium hydroxide, lithium hydroxide, sodium tertiary phosphate, sodium secondary phosphate, sodium carbonate, po- 

15 tassium carbonate or sodium hydrogencarbonate, or an organic amine compound such as trimethylamine, diethyl- 
amine, isopropylamine, n-butylamine, monoethanolamine, diethanolamine or triethanolamine, may be mentioned. 
These alkali agents may be used alone or in combination as a mixture. The surfactant may, for example, be a nonionic 
surfactant such as a polyoxyethylene alkyl ether, a polyoxyethylene alkylaryl ether, a polyoxyethylene a Iky I ester, a 
sorbitan alkyl ester or a monoglyceride alkyl ester; an anionic surfactant such as an alkylbenzene sulfonate, an alkyl- 

20 naphthalene sulfonate, an alkyl sulfate, an alkyl sulfonate or a sulfosuccinate; or an amphoteric surfactant such as an 
alkylbetaine or an amino acid. Further, as an organic solvent, isopropyl alcohol, benzyl alcohol, ethyl cellosolve, butyl 
cellosolve, phenyl cellosolve, propylene glycol or diacetone alcohol may, for example, be incorporated, as the case 
requires. 

[0069] Now, the present invention will be described in further detail with reference to Examples and Comparative 
?5 Examples. However, the present invention is by no means restricted to such specific Examples. 



Preparation of binder 2 



[0070] 200 Parts by weight of a copolymer of methyl methacrylate/isobutyl methacrylate/isobutyl aery late/meth acrylic 
30 acid = 35/20/10/35 mol% (charged ratio) with MW = 70,000 (hereinafter referred to simply as "binder 1 "), 75 parts by 
weight of the following alicyclic e poxy-containing unsaturated compound (EP-1), 2.5 parts by weight of p-methoxyphe- 
nol, 8 partS'by weight of tetrabutylammonium chloride, and 800 parts by weight of propylene glycol monomethyl ether 
acetate, were charged into a reactor and reacted with stirring in air for 24 hours at 110°C to obtain a 25 wt% solution 
of an ethylenic polymer binder (acid value: 60, unsaturated groups were reacted to 60% of the total methacrylic acid 
35 component of binder 1 , hereinafter referred to simply as "binder 2'). 



40 



)c = c( 

x x C-0-CH- 



H 




(EP-1) 



0 



Preparation of binder 3 

45 

[0071] Into a 3 four-necked flask equipped with a stirrer, a reflux condenser and a nitrogen-supplying tube, 1 07 g 
of allyl methacrylate, 13 g of methacrylic acid and 1 .6 of ethanol as a solvent for the reaction, were introduced, and 
heated and stirred in an oil bath of 90°C. To this solution, 1 .6 g of azobisisobutyronitrile (AIBN) dissolved in 400 m of 
ethanol, was added. 

50 [0072] After heating and stirring for 3 hours, the nitrogen-supplying tube was dismounted, and 0.04 g of p-methox- 
yphenol and 400 m of propylene glycol monomethyl ether acetate were added, whereupon the bath temperature was 
raised to 1 00°C, and heating and stirring were continued for 1 hour. Finally, ethanol was distilled off to obtain a 20 wt% 
solution of an ethylenic polymer binder (hereinafter referred to as "binder 3") (Mw: 1 80,000). 

55 Preparation of binder 4 



[0073] Into a 3 four-necked flask equipped with a stirrer, a reflux condenser and a nitrogen-supplying tube, 67 g of 
vinyl methacrylate, 20 g of methyl methacrylate, 17 g of methacrylic acid and 1.6 of ethanol as a solvent for the 



13 



EP 0 851 299 B1 



reaction, were introduced, and heated and stirred in an oil bath of 90°C. To this solution, 1.6 g of AIBN dissolved in 
400 m of ethanol, was added. 

[0074] After heating and stirring for 3 hours, the nitrogen-supplying tube was dismounted, and 0.04 g of p-methox- 
yphenol and 400 m of propylene glycol monomethyl ether acetate were added, whereupon the bath temperature was 
raised to 100°C, and heating and stirring were continued for 1 hour. Finally, ethanol was distilled off to obtain a 1 8 wt% 
solution of an ethylenic polymer binder (hereinafter referred to simply as "binder 4") (Mw: 180,000). 

Preparation of binder 5 

[0075] Into a 3 four-necked flask equipped with a stirrer, a reflux condenser and a nitrogen-supplying tube, 45 g of 
vinyl methacrylate, 60 g of 2-hydroxy-3-allyloxypropyl methacrylate (HAOPMA) of the following structure, 8.0 g of acry- 
lonitrile, 13 g of methacrylic acid and 1 .6 of ethanol as a solvent for the reaction, were introduced, and heated and 
stirred in an oil bath of 80°C. To this solution, 1 .6 g of AIBN dissolved in 400 m of ethanol, was added. 
[0076] After heating and stirring for 3 hours, the nitrogen-supplying tube was dismounted, and 0.04 g of p-methox- 
yphenol and 400 m of propylene glycol monomethyl ether acetate (PGM-AC) were added, whereupon the bath tem- 
perature was raised to 100°C, and heating and stirring were continued for 1 hour. Finally, ethanol was distilled off to 
obtain a 23 wt% solution of an ethylenic polymer binder (hereinafter referred to simply as "binder 5") (Mw: 230,000). 
The obtained binder solution was diluted with PGM-AC to obtain a 20 wt% solution for use. 



HAOPMA 



H CH. 

\ / 
C = C 

/ \ 

H C-OCH 2 -CHCH 2 -0-CH->-CH=CH, 
II I 2 

O OH 



Preparation of an aluminum support (1) 

[0077] An aluminum plate was degreased with 3% sodium hydroxide and then subjected to electrolytic etching for 
1 5 seconds in an nitric acid bath of 1 8.0 g/ at 25°C at a current density of 80 A/dm 2 . Then, it was subjected to desmatte 
treatment for 5 seconds with a 1 % sodium hydroxide aqueous solution of 50°C. Then, it was neutralized for 5 seconds 
in a 10% nitric acid aqueous solution at 15°C. After washing with water, it was subjected to anodic oxidation for 16 
seconds in a 30% sulfuric acid bath at 30°C under a condition of 10 A/dm 2 . Then, it was washed with water and dried 
to obtain a lithographic printing aluminum plate (hereinafter referred to simply as "support 1 "). 

Preparation of an aluminum support (2) 

[0078] An aluminum plate was degreased with 3% sodium hydroxide and then subjected to electrolytic etching for 
15 seconds in a hydrochloric acid bath of 11.5 g/ at 25°C at a current density of 80 A/dm 2 . Then, it was subjected to 
desmatte treatment for 5 seconds with a 1 % sodium hydroxide aqueous solution of 50°C. Then, it was neutralized for 
5 seconds with a 10% nitric acid aqueous solution of 25°C. It was washed with water and then subjected to anodic 
oxidation for 1 6 seconds in a 30% sulfuric acid bath at 30°C under a condition of 1 0 A/dm 2 . Then, it was washed with 
water and dried to obtain a lithographic printing aluminum plate (hereinafter referred to simply as "support 2"). 

EXAMPLES 1 to 5 and COMPARATIVE EXAMPLES 1 to 3 

[0079] On each of the above supports 1 and 2, the following photopolymerizable composition coating fluid 1 was 
coated by means of a bar coater and dried so that the dried film thickness became 2 g/m 2 Further, an aqueous polyvinyl 
alcohol solution was coated thereon by means of a bar coater and dried so that the dried film thickness became 3 g/ 
m 2 , to obtain a photosensitive lithographic printing plate. The obtained photosensitive lithographic printing plate was 
evaluated with respect to the following items. The results are shown in Table 1 . 
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Photopolymerizable composition coating fluid 1 


Ethylenic monomers identified in Table 1 

Polymer binder identified in Table 1 

Compound of the following structure (A-1) 

Titanocene compound of the following structure (B-1) 

2-Mercaptobenzothiazole 

Ethyl N,N-dimethylbenzoate 

Copper phthalocyanine pigment 

Cyclohexanone 


total 55 parts by weight 
45 parts by weight 
2.0 parts by weight 
10 parts by weight 
5.0 parts by weight 
10 parts by weight 
3.0 parts by weight 
1 ,090 parts by weight 




(A-1) 



(B-1) 



Items for evaluation 
Sensitivity 

[0080] The photosensitive lithographic printing plate was exposed by means of a diffraction spectral irradiation ap- 
paratus (RM-23, manufactured by Narumi K.K.), and then development was carried out by immersing it in an aqueous 
solution containing 0.8 wt% of anhydrous sodium carbonate and 3 wt% of Pelex NBL (manufactured by Kao Corpora- 
tion) at 25°C for 30 seconds and then rubbing it 7 times with a sponge, whereupon from the height of the cured image 
thereby obtained, the amount of light energy required for photocuring by light rays of 532 nm, was obtained. 

Developability 

[0081] The photosensitive lithographic printing plate was, without exposure, subjected to development in the same 
manner as in the case for evaluation of the sensitivity. One droplet of methyl cellosolve was dropped on the obtained 
sample and dried, and finally, inking was carried out with an developing ink ( B SPO-1 B , tradename, manufactured by 
Konica K.K.). Here, symbol O indicates a level where no ink attached, symbol A indicates a level where a fringe ap- 
peared at the trace of the methyl cellosolve droplet, and symbol x indicates a level where the ink attached entirely. 

Printing resistance 

[0082] The photosensitive lithographic printing plate was subjected to scanning exposure by an air-cooled argon 
laser ('PI-FT, tradename, manufactured by Dai Nippon Screen K.K.) with an exposure of 1 00 uJ/cm 2 , and development 
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was carried out in the same manner as for evaluation of the sensitivity. The obtained printing plate was used for printing 
by "DAIYA-1 F-2 Model" (manufactured by Mitsubishi Heavy Industry Co., Ltd.), whereby the number of printed sheets 
until the image line portion (120 lines, small dots of 4%) became not properly printed, was taken as printing resistance 



Image reproducibility 



[0083] A UGRA plate control wedge was closely placed on the photosensitive lithographic printing plate and exposed 
by a high pressure mercury lamp, and then development was carried out by immersing it in an aqueous solution con- 
taining 0.8 wt% of anhydrous sodium carbonate and 3 wt% of Pelex NBL (manufactured by Kao Corporation) at 25°C 
for 30 seconds and then rubbing 7 times with a sponge. 

[0084] The image reproducibility was evaluated by the residual degree of positive fine lines of a circular patch (the 
finer the reproduced fine lines, the better the image reproducibility). 

EXAMPLES 6 and 7 and COMPARATIVE EXAMPLES 4 and 5 

[0085] The operation was carried out in the same manner as in Examples 1 to 4 and Comparative Examples 1 to 3 
except that the following coating fluid 2 was used, and evaluation was carried out. The results are shown in Table 2. 



Photopolymerizable composition coating fluid 2 


Ethylenic monomers identified in Table 2 
Polymer binder identified in Table 2 
Compound of the following structure (A-2) 

2,2'-Bis(0-chlorophenyl)-4,4 , ,5,5 , -tetra(p-carboethoxyphenyl)biimidazole 

2-Mercaptobenzothiazole 

Ethyl N,N-dimethylbenzoate 

Copper phthalocyan ine pigment 

Cyclohexanone 


total 55 parts by weight 
45 parts by weight 
2.0 parts by weight 
10 parts by weight 
5.0 parts by weight 
10 parts by weight 
3.0 parts by weight 
1 ,090 parts by weight 
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Comparative Example 
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Support 


Sensitivity (/ij/cm 2 ) 
Developability 

Image reproducibility 
(//m) 

Printing resistance 
(x 10,000 sheets) 




Ethylenic 
monomers (parts 
by weight) 


Polymer binders 
(parts by 
weight) 



[0086] In Tables 1 and 2, the symbols (1 to 4) in the column for ethylenic monomers represent the following. 

1: PM-2 (compound of the following structure), manufactured by Nippon Kayaku K.K. 
2: UA-306H (compound of the following structure), manufactured by Shin Nakamura Kagaku K.K. 
- 3: DPHA (compound of the following structure), manufactured by Nippon Kayaku K.K. 
4: SP-4060S (mixture of two types compounds of the following structures) 
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DPHA 



CH 2 0 



CH,0 - 
I 



-0CH 2 — C — CH 2 0CH 2 — C- CH 2 0 



10 
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CHoO - 



I 

CH„0 - 



C0-CH = CH 2 ) a 
•0H) 5 



15 



25 



30 



35 



a = 6 . b = 0 . and a = 5 . b = l 



PM-2 



CH 3 

20 " — W *= — j - Z - N 



A mixture of / CH 2 = C \ and 

C -0 - C 2 KjO —p P - OH 
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0 /, 0 



CH, 
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CH,= C OH 

\ I 
C-0-C 7 H 4 -0-P-0H 

II 2 4 II 
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UA-306H 

40 (CH 2 =CI(C00CH 2 )y-CCH 2 0 - C - N -f CH 2 >- N - C -0CH 2 C -r CH 2 00CCH = CK 7 ) . 

II I 6 I II 2 ' 
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SP-4060S 



OH 0 OH 0 Oil 0 

1 11 I II I II 

0CH 2 CHCH 2 0CCIf=CH 2 0CH 2 CHCH 2 0CCH*CH 2 OCII 2 CHCH 2 0CCH = C!l 2 




(50 wt%) 

Trimethylolpropane triacrylate (TMPTA) (50 wt%) 



[0087] In Tables 1 and 2. the symbols (1 to 5) in the column for polymer binders represent the above-mentioned 
binders 1 to 5, respectively. 

[0088] In Tables 1 and 2, the symbols (1 and 2) in the column for the support represent the above-mentioned supports 
1 and 2, respectively. 

[0089] According to the present invention, it is possible to present a photosensitive lithographic printing plate excellent 
in all of the printing resistance, sensitivity, image reproducibility and removability of a non-image portion. 

Claims 

1. A photosensitive lithographic printing plate having a photosensitive resin layer formed on an aluminum substrate 
subjected to electrolytic surface roughening in nitric acid or in an electrolyte composed mainly of nitric acid and 
further to anodic oxidation treatment, wherein the photosensitive resin layer is made of a photopolymerizable 
composition comprising (A) an addition-polymerizable ethylenically unsaturated bond-containing monomer (B) a 
photopolymerization initiator, and (C) a polymer binder, wherein the addition-polymerizable ethylenically unsatu- 
rated bond-contammg monomer (A) contains a phosphate compound having at least one (meth)acryloyl group. 

2. The photosensitive lithographic printing plate according to Claim 1 , wherein the phosphate compound has a struc- 
ture of the following formula (1 A): 



H R 1 0 
\ I II 

^C=C-C-tO-Q^O- 

H 



O 

II 



(1A) 



m 



wherein Ri is a hydrogen atom or an alkyl group, Q is an alkylene group, q is an integer of from 1 to 10, and 



1 or 2. 



m is 



3. The photosensitive lithographic printing plate according to Claim 1 , wherein the phosphate compound has a struc- 
ture of the following formula (1 B): 



R 1 O 
H \ 1 " 

H/ c = c-c-o-ecH 2 ^ r -of-P-eo H ) 3 . (1B > 
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wherein R 1 is a hydrogen atom or a methyl group, n is an integer of from 1 to 25, and m is 1 or 2. 

4. The photosensitive lithographic printing plate according to Claim 1 , 2 or 3, wherein the polymer binder (C) has 
carboxyl groups in its molecule. 

5. The photosensitive lithographic printing plate according to Claim 4, wherein the polymer binder (C) has unsaturated 
bonds in its side chains. 

6. The photosensitive lithographic printing plate according to Claim 4, wherein the polymer binder (C) has at least 
one type of unsaturated bond-containing groups of the following formulae (2) to (4): 



R 3 R 2 



/ 



C-Z- ( 2 ) 

II 

0 



R 3 R s R 6 

\ 
/ 



c = c-c-z- (3) 



R 4 R 7 



R 3 
\ 

/ 

R 4 



R 5 
! 

C = C - Z - 



(4) 



wherein is a hydrogen atom or a methyl group, and each of R 3 to R 7 which are independent of one another, is 
a hydrogen atom, a halogen atom, an amino group, a dialkylamino group, a carboxyl group, an alkoxycarbonyl 
group, a sulfo group, a nitro group, a cyano group, an alkyl group which may have a substituent, an aryl group 
which may have a substituent, an alkoxy group which may have a substituent, an aryloxy group which may have 
a substituent, an alkylamino group which may have a substituent, an arylamino group which may have a substituent, 
an alkylsulfonyl group which may have a substituent, or an arylsulfonyl group which may have a substituent, and 
Z is an oxygen atom, a sulfur atom, an imino group or an alkylimino group. 

7. The photosensitive lithographic printing plate according to Claim 4, wherein the polymer binder (C) is one obtained 
by a copolymerization reaction of at least a monomer of the following formula (5), a monomer of the following 
formula (6), and an unsaturated carboxylic acid monomer: 
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^0 = 0 



R' 



is 



\c-o-c = c^ 

II I X ris 

0 RM 



(5) 



wherein each of R 11 , R 12 and R 13 which are independent of one another, is a hydrogen atom or a methyl group, 
and each of R 14 , R 15 and R 16 which are independent of one another, is a hydrogen atom, an aikyl group, an alkoxy 
group, a halogen atom or an aryl group, 



CH ? =C 



r' 7 



\ C - z - n - 



C-Z-0-CH 2 CH-CH-R'8 (6) 
0 



wherein R 17 is a hydrogen atom or a methyl group, R 18 is a hydrogen atom, an aikyl group, an alkoxy group, a 
halogen atom or an aryl group, and Z is a bivalent linking group having at least three non-metallic atoms in its main 
chain. 



8. The photosensitive lithographic printing plate according to Claim 7, wherein in the monomer of the formula (6), Z is 



OH 

and R 18 is a hydrogen atom. 

9. The photosensitive lithographic printing plate according to any one of Claims 1 to 8, wherein the addition-polym- 
erizable ethylenically unsaturated bond-containing monomer (A) contains a urethane (meth)acrylate. 

10. The photosensitive lithographic printing plate according to Claim 9, wherein the urethane (meth)acrylate is one 
obtained by reacting a polyisocyanate compound with a hydroxyl group-containing (meth)acrylate, or one obtained 
by reacting a polyisocyanate compound with a polyol and a hydroxyl group-containing (meth)acrylate. 

11. The photosensitive lithographic printing plate according to any one of Claims 1 to 10, wherein the photopolymer- 
ization initiator contains a sensitizing agent showing absorption in a visible light region. 

12. The photosensitive lithographic printing plate according to any one of Claims 1 to 11, wherein the photopolymer- 
ization initiator contains a titanocene. 

13. The photosensitive lithographic printing plate according to any one of Claims 1 to 11, wherein the photopolymer- 
ization initiator (B) contains a hexaarylbiimidazole. 

14. The photosensitive lithographic printing plate according to any one of Claims 1 to 13, wherein the aluminum sub- 
strate is one subjected to anodic oxidation treatment which is carried out in an electrolyte containing sulfuric acid. 



Patentanspruche 

1. Lichtempfindliche lithograph ische Druckplatte mit einer lichtempfindlichen Harzschicht auf einem Aluminiumsub- 
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strat, das einer elektrolytischen Oberflachenaufrauhung in Salpetersaure Oder in einem hauptsachlich aus Salpe- 
tersaure zusammengesetzten Elektrolyt und weiterhin einer anodischen Oxidationsbehandlung unterzogen wor- 
den ist, wobei die lichtempfindliche Harzschicht aus einer photopolymerisierbaren Zusammensetzung hergestellt 
ist, umfassend (A) ein additionspolymerisierbares, eine ethylenisch ungesattigte Bindung enthaltendes Monomer. 
(B) einen Photopolymerisationsinitiator und (C) ein Polymerbindemittel, wobei das additionspolymerisierbare, eine 
ethylenisch ungesattigte Bindung enthaltende Monomer (A) eine Phosphatverbindung mit mindestens einer (Meth) 
acryloylgruppe enthalt. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 1 , wobei die Phosphatverbindung eine Struktur der 
folgenden Formel (1A) aufweist: 



1 R x O 
\ I II 

^c=c-c-+o-c 



Q±=o — p-eoH) 



3-ra 



(1A) 



m 



worin R 1 ein Wasserstoffatom Oder eine Alkylgruppe ist, Q eine Alkylengruppe ist, q eine ganze Zahl von 1 bis 1 0 
ist, und m 1 Oder 2 ist. 



Lichtempfindliche lithographische Druckplatte nach Anspruch 1, wobei die Phosphatverbindung eine Struktur der 
folgenden Formel (1B) aufweist: 



R O 

H v I II 

)c = c-c-o-ecH 2 -> — o 



0 

II 

p-eoH) 



(IB) 



3-a 



worin R 1 ein Wasserstoffatom Oder ein Methylgruppe ist, n eine ganze Zahl von 1 bis 25 ist, und m 1 oder 2 ist. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 1 , 2 Oder 3, wobei das Polymerbindemittel (C) Car- 
boxylgruppen in seinem Molekul aufweist. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 4, wobei das Polymerbindemittel (C) ungesattigte 
Bindungen in seinen Seitenketten aufweist. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 4, wobei das Polymerbindemittel (C) mindestens 
einen Typ ungesattigte Bindungen enthaltender Gruppen der folgenden Formeln (2) bis (4) aufweist: 



R 3 
\ 



R 2 



C = C / 



c - z - 
II 

0 



(2) 
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R 3 

\ 
/ 
R < 



R R b 
I I 
C=C-C - 
I 

R 7 



Z - 



(3) 



R 3 R 5 
R 4 

worin R 2 ein Wasserstoffatom oder eine Methylgruppe ist, und jedes R 3 bis R 7 , die voneinander unabhangig sind, 
ein Wasserstoffatom, Halogenatom, eine Aminogruppe, Dialkylaminogruppe, Carboxylgruppe, Alkoxycarbonyl- 
gruppe, Sulfogruppe, Nitrogruppe, Cyanogruppe, Alkylgruppe, welche einen Substituenten aufweisen kann, Aryl- 
gruppe, welche einen Substituenten aufweisen kann, Alkoxygruppe, welche einen Substituenten aufweisen kann, 
Aryloxygruppe, welche einen Substituenten aufweisen kann, Alkylaminogruppe, welche einen Substituenten auf- 
weisen kann, Arylaminogruppe, welche einen Substituenten aufweisen kann, Alkylsufonylgruppe, welche einen 
Substituenten aufweisen kann oder Arylsulfonylgruppe, welche einen Substituenten aufweisen kann, ist, und Z 
ein Sauerstoffatom, Schwefelatom, eine Iminogruppe oder eine Alkyliminogruppe ist. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 4, wobei das Polymerbindemittel (C) ein solches ist, 
erhalten durch eine Copolymerisationsreaktion mindestens eines Monomeren der folgenden Formel (5), eines 
Monomeren der folgenden Formel (6) und eines ungesattigten Carbonsauremonomeren: 



R \ / R 

„ > C = C <f / r' 5 

II I \Rl 6 (5) 

O RU 



worin jedes R 11 , R 12 und R 13 , welche voneinander unabhangig sind, ein Wasserstoffatom Oder eine Methylgruppe 
ist, und jedes R 14 , R 15 und R 16 , welche voneinander unabhangig sind, ein Wasserstoffatom, eine Alkylgruppe, 
eine Alkoxygruppe, ein Halogenatom oder eine Arylgruppe ist, 



CH? - C 



\c-Z-0-CK 2 C H = C H - R 1 
II 
0 



13 



(6) 



worin R 17 ein Wasserstoffatom oder eine Methylgruppe ist, R 18 ein Wasserstoffatom, eine Alkylgruppe, eine Alk- 
oxygruppe, ein Halogenatom oder eine Arylgruppe ist, und Z eine zweiwertige Verbindungsgruppe mit mindestens 
drei nichtmetallischen Atomen in ihrer Hauptkette ist. 

Lichtempfindliche lithographische Druckplatte nach Anspruch 7, wobei in dem Monomer der Formel (6) Z 
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-0-CH 2 -CE-CE 2 - 



ist, 

und R 18 ein Wasserstoffatom ist. 

9. Lichtempfindliche lithographische Druckplatte nach mindestens einem der Anspruche 1 bis 8, wobei das additi- 
onspolymerisierbare, eine ethylenisch ungesattigte Doppelbindung enthaltende Monomer (A) ein Urethan(meth) 
acrylat enthalt. 

10. Lichtempfindliche lithographische Druckplatte nach Anspruch 9, wobei das Urethan(meth)acrylat ein solches ist, 
erhalten durch Umsetzen einer Polyisocyanatverbindung mit einem Hydroxylgruppen-haltigen (Meth)acrylat, oder 
ein solches, erhalten durch Umsetzen einer Polyisocyanatverbindung mit einem Polyol und einem Hydroxylgrup- 
pen-haltigen (Meth)acrylat. 

11. Lichtempfindliche lithographische Druckplatte nach mindestens einem der Anspruche 1 bis 10, wobei der Photo- 
polymerisationstnitiator ein Sensibilisierungsmittel enthalt, das eine Absorption in einem sichtbaren Lichtbereich 
zeigt. 

12. Lichtempfindliche lithographische Druckplatte nach mindestens einem der Anspruche 1 bis 11, wobei der Photo- 
polymerisationsinitiator ein Titanocen enthalt. 

13. Lichtempfindliche lithographische Druckplatte nach mindestens einem der Anspruche 1 bis 11, wobei der Photo- 
polymerisationsinitiator (B) ein Hexaarylbiimidazol enthalt. 

14. Lichtempfindliche lithographische Druckplatte nach mindestens einem der Anspruche 1 bis 13, wobei das Alumi- 
niumsubstrat ein solches ist, das einer anodischen Oxidationsbehandiung, welche in einem Schwefelsaure ent- 
haltenden Elektrolyt durchgefuhrt wird, unterzogen worden ist. 



Revendications 

1. Plaque d'impression lithographique photosensible comportant une couche de resine photosensible formee sur un 
substrat d'aluminium soumis a un traitement electrolytique generateur de rugosite superficielle dans de I'acide 
nitrique ou dans un electrolyte comprenant principalement de I'acide nitrique, et en outre a un traitement d'oxydation 
anodique, la couche de resine photosensible etant en une composition photopolymerisable comprenant (A) un 
monomere a liaison ethylenique insaturee polymerisable par addition, (B) un initiateur de photopolymerisation, et 
(C) un liant polymere, le monomere a liaison ethylenique insaturee polymerisable par addition (A) contenant un 
compose de type phosphate comportant au moins un groupe (meth)acryloyle. 

2. Plaque d'impression lithographique photosensible selon la revendication 1, dans laquelle le compose de type 
phosphate a une structure correspondant a la formule (1 A) suivante : 




(1A) 



dans laquelle R 1 represente un atome d'hydrogene ou un groupe alkyle, Q represente un groupe alkylene, q 
represente un entier de 1 a 10, et m est egal a 1 ou 2. 
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3. Plaque compression lithographjque photosensible selon la revendication 1, dans laquelle le compose de type 
phosphate a une structure correspondant a la formule (1 B) suivante : 



x r = 

h/ 



R 0 
I 'II 

C = C - C-0-£CH 2 



0 
II 

P-tOH) 



(13) 



3-b 



dans laquelle R 1 represente un atome d'hydrogene ou un groupe methyle, n est un entier de 1 a 25, et m est eqal 
a 1 ou 2. 

4. Plaque depression lithographique photosensible selon la revendication 1 , 2 ou 3, dans laquelle le liant polymere 
(C) comporte des groupes carboxyle dans sa molecule. 

5. Plaque depression lithographique photosensible selon la revendication 4, dans laquelle le liant polymere (C) 
comporte des liaisons insaturees dans ses chames iaterales. 

6. Plaque depression lithographique photosensible selon la revendication 4, dans laquelle le liant polymere (C) 
comporte au moins un type de groupes a liaison insaturee correspondant aux formules (2) a (4) suivantes : 



R 4 C - Z - 

II 
0 



(2) 



\ 



R S R 6 



C=C-C- Z- 



(3) 



R 3 R 5 
\ I 

;c = c -z - 

R 1 

dans lesquelles R 2 represente un atome d'hydrogene ou un groupe methyle, et chacun des groupes R 3 a R 7 qui 
sont independants les uns des autres, represente un atome d'hydrogene, un atome d'halogene, un groupe amino, 
un groupe dialkylamino, un groupe carboxyle, un groupe alkoxycarbonyle, un groupe sulfo, un groupe nitro, un 
groupe cyano, un groupe alkyle qui peut comporter un substituant, un groupe aryle qui peut comporter un subs- 
tituant, un groupe alkoxy qui peut comporter un substituant, un groupe aryloxy qui peut comporter un substituant, 
un groupe alkylamino qui peut comporter un substituant, un groupe arylamino qui peut comporter un substituant, 
un groupe alkylsulfonyle qui peut comporter un substituant, ou un groupe arylsulfonyle qui peut comporter un 
substituant, et Z represente un atome d'oxygene, un atome de soufre, un groupe imino ou un groupe alkylimino. 
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7. Plaque compression lithographique photosensible selon la revendication 4, dans laquelle le liant polymere (C) est 
un liant obtenu par une reaction de copolymerisation d'au moins un monomere correspondant a la formule (5) 
suivante, un monomere correspondant a la formute (6) suivante, et un monomere de type acide carboxylique 
insature : 



R W v / R 1 ' 



I 12 X \c-o-c = c( 

II I ^ R* 6 

0 Ri* 



(5) 



is dans laquelle chacun des groupes R 11 , R 12 et R 13 qui sont independants les unsdes autres, represente un atome 

d'hydrogene ou un groupe methyle, et chacun des groupes R 14 , R 15 et R 16 qui sont independants les uns des 
autres, represente un atome d'hydrogene, un groupe alkyle, un groupe alkoxy, un atome d'halogene ou un groupe 
aryle : 



C K 2 = C 



r' 7 

^C-Z-O-CHj CH = CH-R f3 
II 
0 



(6) 



dans laquelle R 17 represente un atome d'hydrogene ou un groupe methyle, R 18 represente un atome d'hydrogene, 
30 un groupe alkyle, un groupe alkoxy, un atome d'halogene ou un groupe aryle, et Z represente un groupe de liaison 

bivalent comportant au moins trois atomes autres que de metal dans sa chaine principale. 

8. Plaque d'impression lithographique photosensible selon la revendication 7, dans laquelle, dans le monomere de 
formule (6), Z represente : 

35 

-O-CH2-CH-CH2- 
I 

40 OH 
et R 18 represente un atome d'hydrogene. 

9. Plaque d'impression lithographique photosensible selon Tune quelconque des revendications 1 a 8, dans laquelle 
45 le monomere a liaison ethylenique insaturee polymerisable par addition (A), contient un urethanne-(meth)acrylate. 

10. Plaque d'impression lithographique photosensible selon la revendication 9, dans laquelle l'urethanne-(meth)acryla- 
te est obtenu en faisant reagir un compose de type polyisocyanate avec un (meth)acrylate a groupe hydroxyle, 
ou en faisant reagir un compose de type polyisocyanate avec un polyol et un (meth)acrylate a groupe hydroxyle. 

50 

11 . Plaque d'impression lithographique photosensible selon I'une quelconque des revendications 1 a 1 0, dans laquelle 
I'initiateur de photopolymerisation contient un agent sensibilisant manifestant une absorption dans un domaine de 
lumiere visible. 

55 1 2. Plaque d'impression lithographique photosensible selon I'une quelconque des revendications 1 a 11 , dans laquelle 
I'initiateur de photopolymerisation contient un titanocene. 

1 3. Plaque d'impression lithographique photosensible selon I'une quelconque des revendications 1 a 11 , dans laquelle 
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I'initiateur de photopolymerisation (B) contient un hexaarylbiimidazole. 

Plaque d'impression lithographique photosensible seion Tune quelconque des revendications 1 a 1 3, dans laquelle 
le substrat d'aluminium est un substrat soumis a un traiternent d'oxydation anodique effectue dans un electrolyte 
contenant de I'acide sulfuhque. 
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